Abstract
Introduction
The unconventional monetary policy program implemented by the Federal Reserve Board (FED) in the aftermath of the recent 2007-2008 global financial crisis, known as the Quantitative Easing (QE) program, has garnered the attention of policy makers and researchers interested in understanding and quantifying the effects of this program on US financial markets and, later, international financial markets due to spillover effects. Thus far, the effects of the QE program on the US economy are better understood and well documented. The literature agrees that the program reduced medium-and long-term US bond yields, increased asset prices, and reduced the value of dollar (Gagnon et al. 2011; Krishnamurthy & Vissing-Jorgensen 2011) . In all, the FED succeed in reactivating the aggregate demand and spurring growth in the United States.
More debate exists, however, of the effects of the QE program on international financial markets, especially in emerging economies. On the one hand, some argue that emerging markets were more vulnerable to sudden reversals in capital inflows that followed the implementation of the QE program. On the other hand, others were more skeptical about these negative externalities.
The Reserve Bank of India Governor Raghumaran Rajan, for example, called for better international policy coordination as the US conventional monetary policy may produce more damage in emerging economies than benefits on the US economy. Former FED chairman, Ben Bernanke, defending unconventional monetary policy, argued that no empirical evidence shows that emerging markets would have been better off if the QE program had not been implemented. 1 In this article we provide additional empirical evidence of the consequences of this US unconventional monetary policy on emerging markets by looking at changes in financial conditions faced by firms operating in these economies rather than at aggregate macroeconomic 1 "Bernanke, Rajan face-off over US QE spillover," Indian Express, April 11, 2014. variables such as portfolio flows and sovereign bond yields (Fratzschser et al. 2013; Bauer & Neely 2014; Lim et al. 2014; Neely 2015) . More specifically, we investigate whether these liquidity shocks, exogenous for firms operating in emerging economies, had any impact on the financial restrictions faced by these companies. Two potential offsetting effects can operate in emerging markets. On the one hand, an excess of available funds can improve access to external funds for a large group of previously constrained firms. On the other hand, investors can increase their demand for high-quality assets due to the higher uncertainty surrounding the QE episodes and therefore take their money out of these economies, thus contracting the supply of available funds. Which effect dominates is the empirical question that we address.
We use a sample of around 1,000 nonfinancial firms in 12 emerging markets during the period from 2004 to 2014 to test which, if either, mechanism dominates. Our empirical test uses investment-cash flow sensitivity as the proxy of firms' financial constraints. The literature has used this variable extensively since the seminal work of Fazzari et al. (1988) . 2 Some discussion, however, exists in the literature regarding the extent to which this variable proxies for financial restrictions (Kaplan & Zingales 1997; Erickson & Whited 2000; Gomes 2001; Chen & Chen 2012) We report evidence of a heterogeneous effect of the QE program across the three studied episodes. In particular, we show that the QE program has significant and sizeable effects on firms in emerging economies. During the second episode, firms become less financially restricted because investors bring investments into emerging economies to take advantage of higher returns.
However, during the first and the third episodes, firms become more financially restricted, which is consistent with prior evidence of capital out-flows from emerging economies during these 2 See, for example, Almeida and Campello (2007) , Pindado et al. (2011) , Ratti et al. (2008) , Tsai et al. (2014) and Andrén and Jankensgård (2015) for recent applications.
periods. These results are consistent with flight-to-quality and tapering effects being in place during the first and third episodes, respectively. Thus, using firms' investment-cash flow sensitivity to account for financial constraints, our evidence indicates that the QE program produced large and statistically significant spillover effects on ex-ante financially constraints firms.
We obtain our baseline results using a panel estimator with firms fixed effects; however, to check that these results are not driven by endogeneity in the investment-cash flow sensitivity equation, we re-estimate the models using the Blundell and Bond (1998) system generalized method of moments (GMM) estimator and find similar results.
The remainder of this article is organized as follows. Section 2 discusses the relevant literature.
Section 3 briefly describes the theoretical transmission channels of the US FED's QE program and states the tested hypothesis. Section 4 describes our data set of nonfinancial firms, the main variables of interest, and the econometric method. Section 5 presents our baseline results. Section 5 provides some robustness checks. Finally, Section 6 offers some concluding remarks. Fratzschser et al. (2013) investigates the international effects of the QE program using aggregate macroeconomic data from a sample of 65 countries and finds a drop in sovereign yields and an increase in equity markets associated with the QE program. They also show that capital flows increase the volatility of capital flows to emerging markets. Using a sample of five developed countries (United States, Canada, Germany, Australia, and Japan), Neely (2015) reports a significant drop in long-term bond yields. Bauer and Neely (2014) use the same five developed countries and apply a dynamic term structure model to explore the transmission channel through which the QE program reduced international bond yields. The authors find that signaling effects were more intense in the United States and Canada. Both the signaling channel and the portfolio channel were relevant for Australia and Germany. Finally, in Japan, most of the reduction in yields was through the portfolio channel, and the signaling channel was negligible.
Related Literature
The literature so far has identified significant spillover effects to emerging economies through changes in capital flows beyond the average flows observed during the years preceding the crisis. This spillover effect is not surprising considering that in the aftermath of the crisis interest rates in the United States were close to zero. For example, Burns et al. (2014) and Lim et al. (2014) show that the stock of capital inflows to emerging economies increased by approximately 5%. Barroso et al. (2013) report an increase of 13.9 % of gross capital inflows to Brazil, relative to the stock of net external liabilities, during the first QE episode in 2009. Lavigne et al. (2014) survey a set of recent papers looking at the impact of QE on emerging market economies and conclude that the QE likely increased capital flows to emerging market economies, especially to those economies with strong fundamentals.
Tapering announcements starting on 22 May 2013 by FED Chairman Ben Bernake also may affect capital flows to emerging market economies. Aizenman et al. (2014) evaluate the impact of tapering news announcement on emerging market economies using a daily panel data set and a quasi-event methodology. Surprisingly, they find that tapering coming from Bernanke produced a large drop in the stock market and an increase in bond yields in those economies with strong fundamentals. However, countries with weak fundamental were insignificantly affected. Also, the exchange rate depreciated in both group of countries but was three times larger in the stronger group. Eichengreen and Gupta (2014) also study the impact of the tapering announcement on emerging markets, specifically on exchange rates, foreign reserves, and equity prices between 6 April and August 2013. Similar to Aizenman et al. (2014) , Eichengreen and Gupta (2014) find that countries with solid fundamentals are more affected by tapering announcements; in other words, better fundamentals do not provide insulation. Large markets experience large foreign exchange rate depreciation and a large drop in the stock market and accumulate more foreign reserves.
Finally, Lavigne et al. (2014) point out that the tapering announcement had an initial negative but short-lived impact on capital inflows to emerging market economies. Later on, markets appeared to discriminate among countries according to fundamentals.
Theoretical Transmission Channels and Hypothesis

Theoretical transmission channels
The literature thus far has identified several theoretical channels through which the (un)conventional monetary policy in the United States may affect international markets in general and emerging markets in particular. In the specific context of the QE program, Fratzschser et al. (2013) identify four potential transmission channels: the portfolio balance channel, the signaling channel, the confidence channel, and the liquidity channel. Lavigne et al. (2014) add the exchange rate and the trade-flow channels to this list.
The portfolio balance channel refers to the changes in the composition of investors' portfolios associated to changes in risk premia across assets in the market. For example, the buying of longterm US securities by the FED during the QE program reduces the offer of these securities and therefore induces a change in risk premia for all the securities in the market. This rebalancing involves an increasing demand for all substitute assets, including those in emerging markets. The signaling channel suggests that FED interventions may be interpreted by economic agents as a signal of the future stance of the economy, in particular, as a signal of lower future monetary rate than previously expected. The confidence channel refers to changes in the perception of the current state of the economy that may alter investors' risk appetites and, consequently, modify their portfolio holdings. If investors interpret FED announcements as bad news for the economy, they may overweight relatively safer assets in their portfolios. The liquidity channel refers to the fact that FED operations may improve the functioning of the markets and reduce the liquidity premia for some assets. The exchange rate channel refers to the impact of US dollar depreciation against domestic currencies associated with an increase in portfolio inflows to emerging economies. This depreciation may reduce the US demand for foreign-produced goods and services, affecting emerging markets exports negatively. Finally, the trade-flow channel refers to the increasing demand for emerging markets exports due to the boosting effect of the QE on the US domestic demand. Note that the exchange rate channel and the trade flow channel have opposite effects, and therefore their individual effects may be offsetting.
Empirical studies to date attempt to identify through which of these channels QE affect emerging market economies. However, the literature provides no clear-cut answer because all channels operate simultaneously, making identification a difficult task. Bauer and Neely (2014) report that the signaling and portfolio channels explain the drop in government bond yields in Australia, Canada, Germany, Japan, and the United States. Using a sample of 60 developing countries, Lim et al. (2014) find evidence that QE operated through portfolio balancing, signaling, and liquidity channels. Fratzschser et al. (2013) also support a portfolio balance channel. Lavigne et al. (2014) argue that the overall impact of QE on emerging markets was likely positive because of the beneficial trade effects. Ahmed and Zlate (2014) do not find a significant impact of QE on net private capital inflows but report a positive and significant effect of QE on gross portfolio inflows. Bowman et al. (2015) find no effect of QE on asset prices in emerging markets after taken into account country-specific fundamentals.
Hypothesis
Although theory identifies numerous transmission channels of the QE program as previously discussed, our empirical work is guided primarily by the potential effects produced by the portfolio and signaling channels. On the one hand, the portfolio channel implies that the excess of liquidity in the US economy associated with the QE program induces investors to place their money in emerging economies because they provide higher expected returns. This mechanism suggests the existence of a spillover effect due to the newly available funds in emerging economies, which benefit financially constraint firms. On the other hand, the signaling channel predicts a net outflow of funds from emerging markets because investors may interpret the QE program as signal of weak global economic conditions. Investors then put their funds in safe high-quality assets, suggesting a flight-to-quality mechanism. A signaling mechanism may be in place due to tapering. Here, investor may also take their money out of emerging economies if they interpret tapering as a signal that the end of the QE program is near. Considering these theoretical mechanisms with opposite effects on the flows into and out of emerging markets as well as previous empirical evidence, we define the following hypothesis:
Hypothesis 1a: During the first QE episode, a net outflow of capital flows from emerging economies due to a flight-to-quality, reduce the available supply the funds, and therefore, the investment-cash flow sensitivity of firms in these economies increases.
Hypothesis 1b: During the second QE episode, a net inflow of capital flows to emerging economies, increase the available supply of funds, and therefore, the investment-cash flow sensitivity of firms in these economies decreases.
Hypothesis 1c:
During the third QE episode, a net outflow of capital flows from emerging economies due to a tapering effect, reduce the available supply the funds, and therefore, the investment-cash flow sensitivity of firms in these economies increases.
The Empirical Model
Data
Our data set contains quarterly balance sheet data and stock price information for a sample of nonfinancial firms retrieved from the Compustat Global Vantage data set. Our starting data set contains information for 2,269 firms for the period from 2004 to 2014 with 40,604 firm-quarter observations. We apply several filters to the original data set. First, we exclude financial firms, that is, those firms with a SIC above 6000. Second, we exclude firms with less than 12 quarters of financial information. Third, we exclude firms with missing observation values for capital expenditures, sales, total assets, total debt, cash flow, or stock prices. We incorporate firm ownership information from Thomson One. We also add industry-level information. In particular, we obtain a measure of industry tangibility from Braun and Larrain (2005) . We winsorize the top and bottom 1% of each of the variables. (2013)) and Bauer and Neely (2014) . Table 1 reports the number of observations at the two-digit SIC code industry classification. Table 2 provides descriptive statistics of the main variables. See the appendix for definitions of the variables used in this study.
[ 
Methodology
The explanatory analysis is implemented through panel data estimations. Following prior studies (Almeida & Campello, 2007; Ratti et al., 2008; Pindado et al., 2011; Tsai et al., 2014; Andren & Jankensgard, 2015 , among others), our baseline model of equation (1) and (2) is based on an extended version of the investment-cash flow sensitivity specification of Fazzari et al. (1988) .
This model assumes the existence of a wedge of financing cost between internal and external sources of funds. The higher this wedge is, the more financially constrained and more dependent on internal cash flows to satisfy their investment opportunities firms are. Therefore, the internal dependence of internal funds can lead firms to invest inefficiently. 3 To capture the differential effect of the QE program on the investment-cash flow sensitivity coefficient, we add an interaction variable between cash flow and a QE dummy variable, which equals 1 in those quarters in which the QE operated, and zero otherwise. This interaction variable is our main variable of interest. The literature reports that a higher dependence on internal funds to finance investment projects translates in higher sensitivity of firm investment to cash flows; therefore, we expect to find a positive estimated coefficient in equations (1) and (2). The estimated coefficient captures the differential effect on the investment-cash flow sensitivity observed during the QE episodes. If this coefficient is negative, the firm is relatively less sensible to internal funds and therefore less financially constrained. However, if the interaction coefficient is positive, firms are relatively more sensible to internal funds and therefore more financially constrained. We expect that the former effect dominates the latter if investors move their funds to safety markets, and the opposite if investors mover their funds to emerging markets in search of profitable investment opportunities. If both effects cancel out, we may observe a zero effect. Equation (2) examines the individual QE episodes separately. This specification is motivated by the fact that the QE program in each of the episodes is characterized by alternative policy instruments, different amounts of money, and different intervention length. Thus, we include three QE interacted dummies (Q1, Q2, and Q3), one for each of the three episodes under study. In this specification, coefficients , , and in equation (2) capture the differential effect of each of the QE episodes on the investment-cash flow sensitivity. The baseline specifications are
, , , 
where is the capital investment of firm i at year t. is the cash flow of firm i at year t. , is a dummy variable for the total period of QE program, and Q1, Q2, and Q3 are dummies that represent each program, respectively. , is a set of control variables including Tobin's Q, size, leverage, long-term debt ratio, cash ratio, sales ratio, a cash flow rights variable, and a crisis dummy. Our baseline specification includes firms' fixed effect to control for unobservable time-invariant effects. Finally, we also include quarter dummies and country dymmies ( .
We also estimate equations (1) and (2) using the Blundell and Bond's (1998) system GMM estimator. The use of the system GMM estimator deals with the potential biases associated to righthand side endogeneous variables in the specific context of investment-cash flow sensitivity equations (Pindado et al. 2011) . Also, the inclusion of the lagged dependent variable and fixed effect introduces endogeneity. Recently, Flannery and Hankins (2013) report that system GMM estimators has good properties when compared with a set of alternative dynamic panel models commonly used in corporate finance research.
As is well-known, the consistency of the estimates depends critically on the absence of secondorder serial autocorrelation in the residuals and on the validity of the internal instruments (Arellano & Bond 1991). Accordingly, we report the p-value of autocorrelation test of second order (p-value Auto (2)) and the Hansen test of overidentifying constraints. Finally, as a robustness check, we compare both estimation methods, the ordinary least squares-fixed effects and system GMM estimators.
Results
Basic results
We begin our explanatory analysis with the results of the baseline estimations in Table 3 . We report estimation results for the full sample (columns 1 and 4), a sample considering the three (out of five) fragile countries in our sample (columns 2 and 4), and a sample only including manufacturing firms (columns 3 and 6). In the first three columns we use the single dummy QE that consider the three episodes altogether, and in the last three columns we include individual QE dummies. Each model includes a set of control variables; robust standard errors are in parenthesis.
[ TABLE 3 ABOUT HERE] Table 3 provides several findings of interest. First, the estimated investment-cash flow sensitivity coefficient is positive and highly significant across models. For example, the estimated coefficient is 0.110 in column 1 and 0.108 in column 4. Second, the lagged dependent variable is also positive and significant across models indicating a persistence in the dynamic of investment in our sample. Third, the coefficient of our main variable of interest, the interaction variable, is positive (0.026) but only significant in the column 1. This result indicates that, on average, firms become more financially constrained during QE episodes. This evidence contradicts the hypothesis that the excess of liquidity due to the QE program increases the available funds in emerging markets and alleviates their financial constraints.
We obtain a clearer view of the potential effects of the QE program when we look at each of the episodes in isolation. As expected, this evidence highlights a heterogeneous effect across episodes. The interacted coefficient for the first QE episode is positive (0.037) and significant in column 4 of Table 3 . In line with the aggregated results in column 1, this result indicates that during the first QE episode firms in emerging markets face higher financial constraints. This finding suggests that investors interpret the initial QE movements as a signal of higher uncertainty in global markets and therefore a flight-to-quality episode that moves capital out of emerging economies. For the second episode (QE2), the positive coefficient of the interacted term becomes negative (-0.053) and significant. This estimated coefficient indicates that the average firm in our sample is relatively less constrained. Interestingly, this second episode supports the existence of a spillover effect from the QE program to emerging economies by lessening financial constraints.
Finally, for the last episode, the estimated coefficient for the interacted variable is positive (0.037) and significant, suggesting that the average firm in our sample is relatively more financially restricted than in quarters without QE. The literature provides a straightforward interpretation of this positive coefficient that stresses the role of tapering during this period. Investors interpret tapering as increasing the probability of reversing the liquidity injection associated with the QE program and therefore improving the prospects of the future stance of the US economy. This stance may produce a reallocation of funds to the United States, thus reducing the funds to emerging economies.
The results for the subsamples in columns 2, 3, 5, and 6 of Table 3 are slightly weaker. Fragile five economies is a group of five emerging economies that, according to policymakers, are particularly vulnerable to sudden changes in global liquidity due to their large current account deficits. The original fragile five countries are Brazil, India, Indonesia, South Africa, and Turkey.
Due to data restrictions, we only include in our sample three of these countries: Brazil, Turkey, and Indonesia. We consider the subsample of manufacturing firms because the finance literature commonly takes this sector as a representative sector in the economy. Braun and Larrain (2005) and Cowan and Raddatz (2013), for example, study how business cycles and sudden stops affect firm performance in the manufacturing sector. In particular, we define as manufacturing firms as those firms with a two-digit SIC code between 20 and 39.
The investment-cash flow sensitivity estimated coefficient is positive and highly significant for both the fragile countries and manufacturing firm subsamples. Similarly, the lagged dependent variable is positive and highly significant. The interaction effect is positive but not significant in columns 2 and 3 of Table 3 . Looking at the episodes separately, we observe that the interaction coefficient is significant only for QE2. The estimated coefficient is -0.066 and -0.068 in columns 5 and 6, respectively. These results indicates that the effect of the QE program on firms' financial constraints, if any, is attenuating, supporting the idea of a positive spillover effect to emerging economies.
Endogeneity: System GMM estimates
As previously mentioned, our specification may be subject to the potential biases that arise due to endogeneity. To cope with this problem, in Table 5 we estimate equations (1) and (2) using the Blundell and Bond's (1998) system GMM estimator. In particular, we use as instruments the righthand side variables that are supposed to be endogenous in the models lagged from t-1 to t-3.
[TABLE 4 ABOUT HERE]
Similar to the ordinary least squares-fixed effects estimates reported in Table 3 , the lagged dependent variable are positive and significant across specifications in Table 4 . The investment-cash flow sensitivity estimates are also positive and highly significant across specifications. As in Table 3 , the estimated interaction coefficient in column 1 is positive and significant ( = 0.028), indicating a relatively higher dependence on internal funds for the average firm in our sample. For the cases of the fragile and the manufacturing samples in columns 2 and 3, respectively, the interaction variables are not significant. Column 4 reports the GMM estimates for the full sample and for the individual episodes. The interaction variable for the second and the third QE episodes are statistically significant. The interaction estimate is negative (-0.044) for the second episode and positive (0.053) for the third episode. As before, these results support an attenuation effect associated with QE2 over firms' financial constraints and therefore the existence of a spillover effect. Furthermore, the positive and significant interaction effect supports a tapering effect. As before, the interaction estimated coefficient is positive for the first QE episode, but it is not significant. Whereas the manufacturing firms subsample shows similar results (i.e., significant effects for the second and third episodes); we do not identify any effects for fragile countries.
For each of our estimated models, the Hansen test of overidentifying restrictions is as expected and accepts the null hypothesis of validity of the instruments in our estimations. In addition, the autocorrelation test proves the lack of second-order serial correlation. Based on these tests, we are confident that our GMM estimation approach provides reliable estimates of the investment-cash flow models.
The differential effect on ex-ante financially restricted and unrestricted firms
The corporate finance literature argues that some firms are more likely to be financially constrained (Fazzari et al. 1988 We use three criteria to split our sample: firm size, firm asset tangibility, and the two-digit SIC code US industry asset tangibility. Hadlock and Pierce (2010) suggest the use of firm size as a splitting criteria. The use of the other two measures of tangibility is motived by the idea of capturing the degree of investment intensity and opaqueness. In particular, a firm is classified as size-restricted if its size is below the median size of the sample in its country-year. In a similar way, we define asset tangibility-restricted firms. Finally, US asset tangibility restricted firms are those whose industry is below the median of tangibility across US industries. Tables 5, 6 , and 7 present our results for system GMM regression estimates of equations (1) and (2) for restricted and unrestricted firms according to the alternative criteria for the full sample, fragile economies sample, and manufacturing sample, respectively.
[ As before, both the lagged dependent variable and the investment cash-flow sensitivity coefficient are positive and significant across all the models. In Table 5 , when we compare models in columns 1 and 3 for restricted and unrestricted firms to examine the interaction variable of interest, we find that the estimated coefficient is positive and significant only for restricted firms.
This finding indicates that the overall effect of the QE total affects ex-ante financially restricted firms more severely. When we look at the individual QE episodes separately, we find that only the first and the third episodes are significant for restricted firms. For unrestricted firms, the second and third QE episodes are statistically significant. This evidence shows that the QE program has different effects on ex-ante restricted and unrestricted firms. Unrestricted firms are more affected than restricted firms, as unrestricted firms are relatively more sensitive to internal funds during QE episodes. However, unrestricted firms benefit from a spillover effect captured by a lower investment-cash flow sensitivity during the second QE episode (the estimated coefficient is -0.047).
When we use firm tangibility as the splitting criteria, the QE episodes do not significantly affect the investment-cash flow sensitivities (the interaction effect is positive but not significant).
Regarding the individual episodes, the interaction effect is positive and significant during the third episode (0.045 and 0.059, respectively) for both restricted and unrestricted firms. The results using US tangibility as splitting criteria are similar to those using firm size. In column 9 of Table 5 , the interaction effect is positive (0.033) and significant for restricted firms, indicating that this subsample of firms is particularly affected by the change in global liquidity conditions. We do not find this effect in the sample of unrestricted firms. The second and third QE episodes appear significant only for restricted firms, not for unrestricted firms.
In Table 6 , we repeat the analysis in Table 6 but only consider the sample of firms in the three fragile economies. In general, we find that the interaction variable is not significant across specifications. The interaction variable is negative (-0.066) and significant only in column 3.
These results contradict the common wisdom established among investment banking regarding the fragility of these particular economies. In Table 7 , we repeat our previous analysis for the sample of manufacturing firms. In general, the results are similar to those reported with the full sample in Table 5 . When we use size as splitting criteria, restricted firms become more sensitive to the use of internal funds. The interaction variable is positive (0.043) and significant in column 1 and not significant for unrestricted firms in column 3. Looking at the individual QE episodes, the evidence shows that ex-ante financially restricted firms are relatively more affected than unrestricted firms.
For example, the interaction variables for the first and second QE episodes for unrestricted firms in column 4 are negative (-0.057 and -0.065, respectively) and significant, indicating that these firms experienced fewer financial restrictions. Conversely, for restricted firms, the interaction is positive and significant in column 2. When we use firm tangibility the results are mixed. On the one hand, the aggregate QE interaction variable is positive and significant for both restricted and unrestricted firms in columns 5 and 7. On the other hand, when we look at the individual episodes, the interactions are not significant except for restricted firms during the second QE episode in column 6. Finally, when we use US industries tangibility, we do not identify any effects using the aggregate QE dummy in columns 9 and 11, but we do find instead evidence that restricted firms are positively affected by a spillover effect during the second episode and negatively affected by a tapering effect during the third QE episode. Interactions for unrestricted firms are not significant.
Conclusion
We study the potential effect of the FED's QE program on emerging economies. In particular, we investigate the effects, if any, that this program had on the current conditions to access to credit for nonfinancial firms operating in these economies. Our approach consists of testing whether firms' financial constraints are alleviated in periods in which the QE program was in place. For a sample of around 1,000 firms in 12 emerging economies for the period from 2004 to 2014, we report a heterogeneous effect of the QE program across three analyzed episodes. We find that during the first and the third QE episodes, firms became more financially constrained in emerging economies, which is consistent with a flight-to-quality and a tapering mechanism, respectively.
During the second QE episode, however, firms became less financially constrained. In other words, the evidence suggests that during this period only global investors take advantage of the excess of liquidity and put their money in emerging markets to take advantage of the higher rate of returns.
Our empirical approach assumes that the QE policy represent an exogenous shock to firms located in emerging economies. In addition, we verify that our main results are not driven by the endogeneity of the measure of investment-cash flow sensitivity by using the Blundell and Bond's (1998) system GMM estimator as a robustness check. Our results contribute at least in two ways to the literature that investigates the spillover effects of the QE program into emerging economies.
First, different from most previous literature, we study the potential spillover effect by looking at firm-level data instead of using aggregate capital flows data. Second, we make use of the investment-cash flow literature framework to test the financial constraints in the specific context of the QE program. As a result, we shed light on a particular financial channel through which QE monetary was propagated to emerging economies.
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This table provides the estimated coefficients (robust standard errors) from the two-way fixed effect regressions of equation (1) and (2). Inv , is capital expenditures scaled by lagged total assets. Cashflow , , is the income-based cash flow over lagged total assets. QE , QE1 , QE2 , and QE3 represent the Federal Reserve Quantitative Easing program for the entire period, stage one, stage two, and stage three, respectively. CV , , is a set of control variables defined in Table  2 . We include fixed effects at the firm level , country level ( , and quarterly level . ***, **, and * represent a level of significance lower than 1%, 5%, and 10%, respectively. 
This table provides estimated coefficients (robust standard errors) from the GMM system estimator regressions of equation (1) and (2). Inv , is capital expenditures scaled by lagged total assets. Cashflow , , is the income based cash flow over lagged total assets. QE , QE1 , QE2 , and QE3 represent the Federal Reserve Quantitative Easing program for the entire period, stage one, stage two, and stage three, respectevily. CV , , is a set of control variables defined in Appedix. We include fixed effects at the firm level , country level ( , and quarterly level . ***, **, and * represent a level of significance lower than 1%, 5%, and n 10%, respectively. 
This table provides estimated coefficients (robust standard errors) from the GMM system estimator regressions of equation (1) and (2). Inv , is capital expenditures scaled by lagged total assets. Cashflow , , is the income based cash flow over lagged total assets. QE , QE1 , QE2 , and QE3 represent the Federal Reserve Quantitative Easing program for the entire period, stage one, stage two, and stage three, respectively. CV , , is a set of control variables defined in Appendix. We include fixed effects at the firm level , country level ( , and quarterly level . ***, **, and * represent a level of significance lower than 1%, 5%, and 10%, respectively. 
This table provides estimated coefficients (robust standard errors) from the GMM system estimator regressions of equation (1) and (2). Inv , is capital expenditures scaled by lagged total assets. Cashflow , , is the income based cash flow over lagged total assets. QE , QE1 , QE2 , and QE3 represent the Federal Reserve Quantitative Easing program for the entire period, stage one, stage two, and stage three, respectively. CV , , is a set of control variables defined in Appendix. We include fixed effects at the firm level , country level ( , and quarterly level . ***, **, and * represent a level of significance lower than 1%, 5%, and n 10%, respectively.
